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(54) Wire harness joint 

(57) The prior art used a joint box to be connected 
to wire harnesses within a motorcar. Such a joint box 
was heavy and bulk. Therefore, a number of such joint 
boxes could not be located within the motorcar at any 
position. This became an obstacle when the comforta- 
bility in the motorcar is to be improved. 

The present invention provides a wire harness joint 
comprising a wiring circuit assembly and an insulation 
film or insulation films applied to the wiring circuit as- 
sembly on one or both sides. The wiring circuit assembly 
includes a number of flexible flat cables (FFC) disposed 
separately so that they will not intersect one another. 
The wiring circuit assembly further includes connections 
for connecting the tips of a wire harness including a plu- 
rality of parallel disposed FFC's to the FFC's of the wir- 
ing circuit assembly. Each of the insulation films is 
formed with windows at positions corresponding to the 
connections. 
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Description 

[0001 ] The present invention relates to a wire harness 
joint for connecting harness within a vehicle such as mo- 
torcar and, particularly, to such a wire harness joint 
which can be reduced in thickness, disposed within the 
vehicle at any position and yet assembled in an easy 
and simple manner. 

[0002] For example, as shown in Fig. 12, an electric 
circuit used in the vehicle such as motorcar comprises 
a battery 1 01 , two trunk wires 1 1 1 connected to the bat- 
tery 1 01 and branch wires 1 1 2 connected in parallel be- 
tween the trunk wires 111. Each of the branch wires 1 1 2 
may include a switch 1 03, an electric lamp 1 04, a motor 
1 05 or the like. A joint 1 06 may be used to connect be- 
tween the trunk and branch wires 111,112. Such a joint 
may include a splice terminal, a joint connector, a weld- 
ed joint and others. 

[0003] As can be seen from Fig. 1 3, the splice terminal 
comprises a terminal 114 clamped over the bundled 
ends of the naked and exposed conductors 110a of the 
trunk and branch wires 1 1 1 , 1 1 2 to be joined and a plas- 
tic tape or tube 1 1 3 covering the terminal 1 1 4 and naked 
conductors 110a to provide an insulation. Such a splice 
terminal has an advantage in that it can provide a com- 
pact and simple branch at any position. 
[0004] However, this operation in which the trunk and 
branch wires 1 1 1 , 1 1 2 are naked to expose the conduc- 
tors 1 1 0a and then the terminal 1 1 4 is clamped over the 
bundle of the exposed conductors 110a is troublesome 
and difficult to be automated. Furthermore, the covering 
of the joint section with the plastic tape 113 or the like 
must manually be performed. This raises a problem in 
that the insulating property is not made stable. 
[0005] In place of the splice terminal, therefore, the 
joint connector or welded joint has been broadly used 
in the art. As can be seen from Fig. 1 4, the joint connec- 
tor comprises female terminals 1 20 attached to the con- 
ductors 110a of branch wires 112, a comb-like bus bar 
1 21 fitted into the female terminals 1 20 and a connector 
housing 1 22 covering the female terminals 1 20 and bus 
bar 1 21 . Such a joint connector raises another problem 
in that it has an increased number of parts and is in- 
creased in manufacturing cost. 
[0006] On the other hand, as shown in Fig. 15, the 
welded joint is formed by welding the exposed conduc- 
tors 1 1 0a of wires 1 1 0, turning the welded conductor por- 
tions, covering the turned conductor portions with an in- 
sulation cap 123 and winding a plastic tape 113 around 
the turned conductors. The welded portions of the con- 
ductors 1 1 0a must be turned in view of the structural and 
operational constraints. However, the turned conductor 
portions form a thicker bundle of wires which cannot op- 
tionally be mounted at any desired position. 
[0007] All of the splice terminal, joint connector and 
welded joint structures raise a further problem in that 
they are constrained in number of joinable circuits, in 
addition to the aforementioned problems. 



[0008] In order to deal with the increased number of 
circuits, the provision of a plurality of joint boxes for in- 
tegrating a plurality of dispersed joints has been consid- 
ered. Fig. 16 shows such a joint box which comprises 

5 an upper casing 131, a lower casing 132 mounted on 
the upper casing 131 to form a space therewith, a multi- 
layer bus bar 133 located within the space between the 
upper and lower casings 131, 132 and an insulation 
plastic plate 1 34 located between the layers of the multi- 

io layer bus bar 1 33, the bent tips of the bus bar 1 33 form- 
ing male terminals 133a which outwardly protrude from 
between the upper and lower casings 131 , 132. These 
male terminals 1 33a are connected to the respective fe- 
male terminals on the ends of wires in a wire harness 

15 (not shown). The bus bar 133 is pressed and stamped 
from a flat conductive sheet which may be made of cop- 
per, copper alloy or the like. In Fig. 1 6, reference numer- 
al 150 denotes a housing on the upper casing; and 151 
through-holes formed in the insulation plate to receive 

20 the male terminals 133a. 

[0009] Recently, in place of such a combination of the 
bus bar 1 33 with the insulation plate 1 34, a flexible print- 
ed board (FPC) may be utilized for the same purpose. 
FPC is connected to tangs on the tip of a wire harness, 

25 but not have the male terminals 1 33a. 

[0010] A further wire harness joint constructed ac- 
cording to the prior art will now be described with refer- 
ence to Fig. 1 7. The wire harness joint comprises wiring 
circuit assemblies 1 0 which are formed by wire harness- 

30 es 30 and insulation films applied to a plurality of flexible 
linear and flat cables (FFC's) 11 on one or both sides in 
the middles or extremities of the wire harnesses 30. 
Three transverse wiring circuit assemblies 1 0 are super- 
posed on the longitudinal wiring circuit assembly 10. 

35 Connection holes 23 are formed through the insulation 
films at the portions of the superposed FFC's 11 to be 
connected. 

[001 1 ] However, such a technique also raises the fol- 
lowing problem: 

40 [0012] Since the joint box is weight and bulk, a 
number of such joint boxes cannot be located within the 
motorcar at any desired positions. It is undesirably usual 
that the joint boxes are mainly located within the engine 
room and/or on the back of the firewalls. Such a con- 

45 straint increases the length of wires in the wire harness- 
es placed within the engine room or the like. 
[0013] Since the male terminals 133a on the tips of 
the wire harness must be formed by turning the tips of 
the bus bar 133, the operation required thereby is trou- 

50 blesome. Furthermore, the bus bar 133 has its in- 
creased thickness, for example, equal to 0.65 mm or 0.8 
mm, for the standards of tab thickness in the male ter- 
minals 133a. 

[0014] Consequently, the prior art bus bar 1 33 cannot 
55 be used to increase the compactness of circuit, resulting 
in increase of the joint box dimensions. Since an in- 
creased number of joint boxes cannot be placed within 
the engine room to increase the number of electric parts, 



2 



3 



EP1 157 892 A1 



4 



the prior art cannot meet a need of improving the com- 
fortability in the passenger motorcar. 
[001 5] In the wire harness connecting to the male ter- 
minals 133a of the joint box, the wires are colored while 
the tips are arranged in alignment with the pitch in the 
male terminals 133a of the bus bar 133 using the con- 
nector housing, the female terminals being then 
clamped against these tips. Such an operation is trou- 
blesome and raises a further problem in that the cost 
required to machine and work the parts including the fe- 
male terminals and housing will increase. 
[0016] Since FFC's 11 are parallel and linear in the 
wire harness joint structure of the prior art, it can inex- 
pensively be produced in a continuous manner, but the 
superposing and assembling operations becomes trou- 
blesome. Thus, the prior art can only produce such a 
wire harness joint which the FFC's 1 1 of the wire harness 
30 are parallel and linear with a reduced number of cir- 
cuits. 

[001 7] The present invention intends to overcome the 
above problems. The object is solved by the wire har- 
ness joint according to independent claims 1 , 2 and 3. 
[0018] Further advantages, features, aspects and de- 
tails of the invention are evident from the dependent 
claims, the description and the accompanying drawings. 
[0019] The present invention generally relates to a 
wire harness joint. In particular, it relates to a wire har- 
ness joint in motor vehicles. 

[0020] It is therefore an object of the present invention 
to provide a wire harness joint which can be reduced in 
thickness, disposed within a motorcar at any position 
and yet inexpensively assembled in an easy and simple 
manner. 

[0021] In one aspect of the present invention, it pro- 
vides a wire harness joint comprising a wiring circuit as- 
sembly for connecting wire harnesses with a plurality of 
flexible flat cables arranged in parallel, and insulation 
film applied to said wiring circuit assembly on one or 
both sides, said wiring circuit assembly having a plurality 
of flexible flat cables with connections for connecting 
said wire harnesses, said plurality of flexible being ar- 
ranged separately from one another so that said flexible 
flat cables will not intersect one another, and said insu- 
lation film having windows formed therethrough at posi- 
tions corresponding to said connections. 
[0022] In the second aspect of the present invention, 
it provides a wire harness joint comprising a wiring cir- 
cuit assembly for connecting wire harnesses with a plu- 
rality of flexible flat cables arranged in parallel, and in- 
sulation film applied to said wiring circuit assembly on 
one or both sides, said wiring circuit assembly having a 
plurality of flexible flat cables with connections for con- 
necting said wire harnesses, said plurality of flexible be- 
ing superposed one over another into plural layers with 
insulation film therebetween, and said insulation films 
including windows formed therethrough at positions cor- 
responding to said connections 
[0023] In the third aspect of the present invention, it 



provides a wire harness joint comprising a wiring circuit 
assembly for connecting wire harnesses with a plurality 
of flexible flat cables arranged in parallel, and insulation 
film applied to said wiring circuit assembly on one or 

5 both sides, said wiring circuit assembly including a plu- 
rality of openings formed therethrough and a connection 
formed near each of said openings for connecting one 
of said wire harnesses, and said insulation film including 
windows formed therethrough at positions correspond- 

10 ing to said connections. 

[0024] The wire harness joint includes connection ter- 
minals each of which has a flat face and a plurality of 
upstanding legs formed on the opposite side edges of 
said flat face. The tips of said upstanding legs opposed 

is to each other are turned toward each other so that they 
will penetrate the top face of said wiring circuit assembly 
from the bottom face of the same to provide an electrical 
connection between each of said connection terminals 
and said wiring circuit assembly. 

20 [0025] The wiring circuit assembly, insulation film and 
connection portions of said wire harness connected are 
covered with an adhesive insulation film. The whole or 
part of the adhesive insulation film is fixedly mounted on 
any structural material in the vehicle or instrument. 

25 [0026] The wiring circuit assembly, insulation film and 
connection portions of said wire harness connected are 
shaped for the configuration of the mount portion of the 
vehicle or instrument. The whole or part of the shaped 
portion is fixedly mounted on the structural material of 

30 the vehicle or instrument. 

[0027] The wiring circuit assembly is folded to align 
the extremities of said connections. In such a case, the 
wiring circuit assembly may be partially cut or be formed 
with slits. 

35 [0028] Therefore, the wire harness joint of the present 
invention can be reduced in thickness so that it can be 
mounted in any desired structure at any position and can 
easily and simply be assembled. 
[0029] The prior art used a joint box to be connected 

^0 to wire harnesses within a motorcar. Such a joint box 
was heavy and bulk. Therefore, a number of such joint 
boxes could not be located within the motorcar at any 
position. This became an obstacle when the comforta- 
bility in the motorcar is to be improved. 

45 [0030] According to a preferred embodiment, the 
present invention provides a wire harness joint compro- 
mising a wiring circuit assembly and an insulation film 
or insulation films applied to the wiring circuit assembly 
on one or both sides. The wiring circuit assembly in- 

50 eludes a number of flexible fiat cables (FFC) disposed 
separately so that they will not intersect one another. 
The wiring circuit assembly further includes connections 
for connecting the tips of a wire harness including a plu- 
rality of parallel disposed FFC's to the FFC's of the wir- 

55 ing circuit assembly. Each of the insulation films is pref- 
erably formed with windows at positions corresponding 
to the connections. 

[0031] The invention will be better understood by ref- 
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erence to the following description of embodiments of 
the invention taken in conjunction with the accompany- 
ing drawings, wherein 

[0032] Fig.1 is a plan view of a wire harness joint con- 
structed according to the first embodiment of the present 
invention. 

[0033] Fig. 2 is a circuit diagram of the wire harness 
joint according to the present invention. 
[0034] Fig. 3 is a plan view of a wiring circuit assembly 
in the wire harness joint constructed according to the 
first embodiment of the present invention. 
[0035] Fig. 4 is a plan view of an insulation film in the 
wire harness joint constructed according to the first em- 
bodiment of the present invention. 
[0036] Fig. 5(a), (b) and (c) show various different wire 
harnesses to be connected to the wire harness joint con- 
structed according to the first embodiment of the present 
invention. 

[0037] Fig. 6 is a plan view of the wire harness joint 
constructed according to the first embodiment of the 
present invention. 

[0038] Fig. 7 is a plan view of a wire harness joint con- 
structed according to the second embodiment of the 
present invention, with the insulation film being applied 
to the first wiring circuit assembly. 
[0039] Fig. 8 is a plan view of the wire harness joint 
constructed according to the second embodiment of the 
present invention, with the insulation film being applied 
to the second wiring circuit assembly. 
[0040] Fig. 9 is a plan view of the wire harness joint 
constructed according to the second embodiment of the 
present invention, with the insulation film being applied 
to the third wiring circuit assembly. 
[0041 ] Fig.1 0 is a plan view of the wire harness joint 
constructed according to the second embodiment of the 
present invention, with the first, second and third wiring 
circuit assemblies onto which the insulation films are ap- 
plied being superposed one over another. 
[0042] Fig. 11 is a plan view of a modified wire harness 
joint according to the second embodiment of the present 
invention. 

[0043] Fig. 1 2 is a circuit diagram of a vehicle such as 
motorcar. 

[0044] Fig. 1 3 is a front cross-sectional view of a slice 
terminal. 

[0045] Fig. 1 4 is a front view of a joint connection. 
[0046] Fig. 1 5 is a front cross-sectional view of a weld- 
ed joint. 

[0047] Fig. 1 6 is an exploded and perspective view of 
the welded joint. 

[0048] Fig. 1 7 is a plan view of a joint constructed ac- 
cording to the prior art. 

[0049] Fig. 1 8 sequentially illustrates various steps in 
a process of producing a wire harness joint according 
to the third embodiment of the present invention. 
[0050] Fig. 1 9 sequentially illustrates various steps in 
a process of producing a wire harness joint according 
to the third embodiment of the present invention. 



[0051] Fig. 20 is a plan view of the wire harness joint 
constructed according to the third embodiment of the 
present invention. 

[0052] Figs. 21 (A) is a perspective view of a connec- 
5 tion terminal while Fig. 21(B) is a cross-sectional view 
showing the connection terminal connected to FFC of 
the wiring circuit assembly. 

[0053] Figs. 22(A) and (B) are plan views showing a 
wire harness joint constructed according to the fourth 
10 embodiment of the present invention. 

[0054] First and second embodiments of the present 
invention will now be described with reference to Figs. 
1 to 1 1 . First of all, there will be described a wiring circuit 
assembly 10 for such an electrical circuit as shown in 
15 Fig. 2. In Figs. 3 and 6-11, reference numerals?, a, b, 
1,2 — show connections 1 2 to be connected to the ex- 
tremities of wires in wire harnesses. 
[0055] A wire harness joint constructed according to 
the first embodiment of the present invention comprises 
20 an insulation film 20 as shown in Fig. 4. Such an insu- 
lation film 20 is applied to such a wiring circuit assembly 
10 as shown in Fig.3 on one side. Two such insulation 
films 20 may be applied to the wiring circuit assembly 
1 0 on the opposite sides. The wiring circuit assembly 1 0 
25 includes a number of flexible flat cables (FFC's) 11 
which are disposed in a rectangular plane with a circuit 
pattern that the FFC's are separated from one another 
without intersection. The wiring circuit assembly 10 is 
punched out from a sheet of copper, copper alloy or alu- 
30 minum having a thickness ranging between about 
0.02-0.3 mm and then processed through etching or 
plating. 

[0056] Such a mechanical technique as punching-out 
is preferably used to provide advantages in that a rela- 
ys tively thick conductive sheet can be worked without use 
of any chemical substance, thereby widening the selec- 
tion of materials and adhesives and not adversely af- 
fecting the circumstance. Adhesive is applied to the 
punched FFC 's 11 on one or both sides. The insulation 
40 film or films 20 are then superposed on the wiring circuit 
assembly 10. The portions of the conductive sheet hav- 
ing no adhesive are removed after the pressing process. 
The adhesive FFC's 11 are covered with the insulation 
film or films 20 to maintain the desired layout. 
45 [0057] In the electric circuit shown in Fig. 2, circuits 
1-1 and 7-7 are of L-shaped configuration and do not 
intersect any other circuit. Therefore, FFC's 11 (1-1 and 
7-7) are also formed into L-shaped configuration as in 
the circuits 1-1 and 7-7. Circuit 2-2 intersects circuits 

50 a-a a and b-b b. Therefore, FFC 11 (2-2) is 

formed into a linear configuration while FFC 11 (a-a- — 
-a) is formed into a going-around configuration which 
surrounds the other circuits. FFC 11 (b-b-, ••• -b) is 
formed into a serpentined configuration. Thus, FFC's 11 
55 can be disposed in the rectangular plane with such a 
layout that each FFC 11 will not intersect and contact 
any other FFC's 11. 

[0058] The gone-around and serpentined FFC's 1 1 in- 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 157 892 A1 



8 



elude connections 1 2 (7, a, b, 1 , 2 ••) at their extremities 
and middles. Each of these connections 12 is located 
adjacent to the corresponding connection 1 2 in any oth- 
er adjacent FFC 11 . The wiring circuit assembly 10 in- 
cludes four positioning pilot holes 13 in the four corners 
thereof. 

[0059] On the other hand, each of the insulation films 
20 has an area slightly larger than that of the wiring cir- 
cuit assembly 10 and includes windows 21 formed 
therethrough at positions corresponding to the connec- 
tions 12 in the wiring circuit assembly 10, as shown in 
Fig. 4. The number and shape of the windows 21 de- 
pend on those of the connections 1 2. In order to properly 
position the insulation film 20 on the wiring circuit as- 
sembly 1 0, the insulation film 20 also includes pilot holes 
22 punched therethrough at positions corresponding to 
the pilot holes 13 of the wiring circuit assembly 10. The 
insulation film 20 further includes pilot notches 22a pe- 
ripherally formed therein for accurately positioning and 
connecting the tips of the wire harnesses 30. 
[0060] The insulation films 20 are formed by a lami- 
nated film comprising a thermoplastic or thermosetting 
adhesive and a plastic film. The materials of plastic film 
may preferably include polyethylene terephthalate 
(PET), polyimide (PI), polyether naphthalate (PEN) and 
so on. 

[0061 ] The connections 1 2 exposed through the win- 
dows 21 of the insulation films 20 are bonded to the tips 
of the wire harness 30 as shown in Figs. 5(a), (b) and 
(c). The tips of the wire harness 30 are of the same width 
as that of the FFC's 1 1 in the wiring circuit assembly 1 0 
and include a plurality of FFC's 31 held by a holder 32 
with the same pitch as that of the connections 12. The 
sides of the holder 32 include positioning pilot notches 
32a formed therein. However, the number of FFC's 31 
in the wire harness are different depending on the 
number of connections 1 2 as well as the magnitude of 
the windows 21 in the insulation films 20, as can be seen 
from Figs. 5(a), (b) and (c). 

[0062] The assembling of the wire harness joint ac- 
cording to the first embodiment of the present invention 
will be described below. 

[0063] First of all, the pilot holes 1 3 of the wiring circuit 
assembly 10 are positioned relative to the pilot holes 22 
of the insulation film or films 20. The insulation film or 
films 20 are superposed over the punched conductive 
sheet to bond the FFC's 11 to the insulation film or films 
20. The portions of the conductive sheet not bonded to 
the insulation film or films 20 are then removed. Thus, 
FFC's 11 bonded to the insulation film or films 20 are 
maintained in the desired layout in which the connec- 
tions 1 2 of FFC's 1 1 in the wiring circuit assembly 1 0 are 
exposed through the windows 21 of the insulation film 
or films 20, as shown in Fig. 6. The connections 12 of 
FFC's 11 of the wiring circuit assembly 10 exposed 
through the windows 21 are then connected to the tips 
of FFC's 31 in the wire harness 30 through the pilot 
notches 22a of the insulation film or films 20 and the pilot 



notches 32a formed in the holder 32 of the wire harness 
30. 

[0064] At this time, the connections 1 2 of FFC's 1 1 in 
the wiring circuit assembly 10 may precisely be posi- 

5 tioned, for example, on the receiving side (or anvil) of a 
welding jig. Therefore, the connections 12 of FFC's 11 
in the wiring circuit assembly 1 0 can easily be connected 
to FFC's 31 of the wire harness 30 merely by aligning 
between the pilot notches 22a of the insulation film or 

10 films 20 and the pilot notches 32a of the holder 32 of the 
wire harness 30. The connections 12 of FFC's 11 in the 
wiring circuit assembly 10 may be connected to FFC's 
31 of the wire harness 30 through any means such as 
ultrasonic connection, resistance welding (or spot weld- 

15 ing), conductive adhesive or the like. 

[0065] A wire harness joint constructed according to 
the second embodiment of the present invention will be 
described with reference to Figs. 7-11. The wire harness 
joint comprises a plurality of wiring circuit assemblies 1 0 

20 in layer and insulation films 20 each interposed between 
the adjacent wiring circuit assemblies 10. Each of Figs. 
7-10 shows a different insulation film 20 applied on the 
corresponding wiring circuit assembly 10. As shown in 
Fig. 7, a wiring circuit assembly 10 layer includes a 

25 number of FFC's 11 each of which is of a linear or L- 
shaped configuration without intersection. 
[0066] As shown in Figs. 8 and 9, each of the other 
wiring circuit assembly 1 0 layers has an integrated form 
comprising a single longitudinal FFC 11 and a plurality 

30 of transverse FFC's 11 laterally extending from the lon- 
gitudinal FFC 1 1 . The insulation film 20 of the same con- 
figuration is applied on each of such wiring circuit as- 
semblies 10, as shown in Figs. 7-9. Each of the insula- 
tion films 20 has windows 21, pilot holes 22 and pilot 

35 notches 22a, all of which are formed at positions com- 
mon to all the wiring circuit assemblies 10. 
[0067] When these insulation films 20 are superposed 
one above another utilizing the pilot holes 13 and 22, 
such a wire harness joint as shown in Fig. 1 0 will be 

40 formed with the connections 12 exposed through the 
windows 21 of the insulation films 20. Although FFC's 
11 in the wiring circuit assemblies 10 intersect one an- 
other as viewed in the plane, they will not contact one 
another with interposition of the insulation films 20 ther- 

45 ebetween. The connections 12 exposed through the 
windows 21 are connected to the tips of FFC's 31 of the 
wire harnesses 30 shown in Fig. 5. 
[0068] A modification of the second embodiment will 
be described with reference to Fig. 11 . This modification 

so shown in Fig. 11 is a wiring circuit assembly 10 that is 
suitable for use as a grounding circuit in place of the 
wiring circuit assembly 10 shown in Fig. 8 or 9. In any 
event, the wiring circuit assembly 10 is different from 
those of Figs. 8 and 9 in that it comprises a large con- 

55 ductive sheet of substantially rectangular configuration 
and including openings 14 formed therethrough. The 
openings 14 are formed through the conductive sheet 
at positions corresponding to the connections 12 to be 
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exposed in the other wiring circuit assemblies 1 0 shown 
in Figs. 8 and 9. Since the wiring circuit assembly 10 of 
Fig. 1 1 is used in place of the wiring circuit assembly 1 0 
shown in Fig. 9, each of the openings 14 includes a 
bridge-like connection 1 2(a) formed therein at a position 
corresponding to a connection 12(a) in the wiring circuit 
assembly 10 shown in Fig. 9. The provision of such 
bridge-like connections 12(a) is preferable in that the 
wiring circuit assembly can be strengthened. 
[0069] An insulation film 20 is applied over the surface 
of the wiring circuit assembly 10 and includes windows 
21 formed therethrough at positions corresponding to 
the openings 14 of the wiring circuit assembly 10. As 
can be seen from Fig. 11 , each of the windows 21 in the 
insulation film 20 does not cover the bridge-like connec- 
tion 1 2(a) and is smaller than the opening 1 4 of the wir- 
ing circuit assembly 1 0 to ensure an insulation between 
the wiring circuit assemblies 10 superposed one above 
another. Furthermore, the wiring circuit assembly 10 in- 
cludes pilot holes 13 formed therethrough while the in- 
sulation film 20 includes pilot holes and notches 22, 22a 
formed therethrough. 

[0070] When the wiring circuit assembly 1 0 shown in 
Fig. 11 is interposed between the wiring circuit assem- 
blies 1 0 of Figs. 7 and 8 with the insulation films 20 ther- 
ebetween by utilizing the pilot holes 1 3 and 22, there will 
be completed a wire harness joint having the connec- 
tions 1 2 which are exposed through the openings 1 4 and 
21. These connections 12 are then connected to FFCs 
31 of the wire harness shown in Fig. 5. 
[0071 ] Since the wiring circuit assembly 1 0 shown in 
Fig. 11 has an increased area, it can receive an in- 
creased amount of electric current and also absorb the 
heat from the other wiring circuit assemblies 10, result- 
ing in increase of the capacity in the entire wire harness 
joint. In addition, even though an external matter pene- 
trates the wire harness joint to create a short-circuiting 
due to any traffic accident, the grounding circuit having 
its increased area can take the short-circuit such that a 
protection cut-off mechanism such as fuse or breaker 
can effectively be activated. 

[0072] If the wiring circuit assembly 1 0 of Fig. 1 1 is the 
lowermost layer, it is not necessary to apply any insula- 
tion film 20 over the side of that wiring circuit assembly 
1 0 on which any other wiring circuit assembly will not be 
superposed. In order to ensure the insulation relative to 
any other part, however, it is preferred that insulation 
films 20 are applied to such a wiring circuit assembly 1 0 
on the opposite sides. 

[0073] A wire harness joint constructed according to 
the third embodiment of the present invention will now 
be described. 

[0074] Figs. 18 and 19 illustrate the process of pro- 
ducing the wire harness joint according to the third em- 
bodiment in the order of successive steps. Fig. 20 is a 
plan view of the wire harness joint according to the third 
embodiment. Fig. 21(A) is a perspective view of the 
structure of a connection terminal while Fig. 21(B) is a 



cross-sectional view of the connection terminal connect- 
ed to FFCs in a wiring circuit assembly. 
[0075] As shown in Fig. 1 8(A), a wiring circuit assem- 
bly 10 is formed by punching a thin conductive sheet of 
5 copper, copper alloy, aluminum or the like and of a thick- 
ness ranging between about 0.02 mm and about 0.3 mm 
into a given configuration. The wiring circuit assembly 
10 includes positioning pilot holes 13 formed there- 
through. 

w [0076] The wiring circuit assembly 10 is pressed for 
deforming and modifying. 

[0077] Insulation films 20 including windows 21 and 
pilot holes 22 are superposed over the wiring circuit as- 
sembly 1 0 on the frond and back sides while positioning 
is the pilot holes of the wiring circuit assembly 10 relative 
to the pilot holes 22 of the insulation films 20. After tem- 
porarily clamped, the insulation films 20 are thermally 
pressed and firmly attached to the wiring circuit assem- 
bly 10. 

20 [0078] If necessary, bridge portions connecting be- 
tween FFCs 1 1 , which form a circuit pattern in the wiring 
circuit assembly 10, are then cut off. 
[0079] As shown in Fig. 18(C), the connections 12 of 
the wiring circuit assembly 1 0 exposed through the win- 

25 dows 21 are then connected to the tips of FFCs 31 of 
the wire harness 30 through spot welding or the like. 
[0080] Asshown in Fig. 19(A), patches 40 for covering 
the welded portions are temporarily attached to the tips 
of the wire harness 30. Thereafter, the patches 40 are 

30 thermally pressed and firmly fixed to the wiring circuit 
assembly before unnecessary outline portions are cut 
off. 

[0081 ] Subsequently, as shown in Fig. 1 9(B), connec- 
tion terminals 50 are clamped in pressure onto FFCs 1 1 

35 of the wiring circuit assembly 10. As can be seen from 
Fig. 21(A), the clamped portion of each of the connec- 
tion terminals 50 are formed by a conductive metal sheet 
and includes a rectangular flat surface 51 and a plurality 
(six in Fig. 21 ) of upstanding legs 52 extending from the 

40 longitudinal sides of the flat surface 51 substantially at 
right angle. Each of the upstanding legs 52 is tapered 
from its proximal end 52a to its distal end 52b. Each of 
the distal ends 52b is chamfered through cutting or 
crushing. The angle of chamfer is preferably between 

45 15 degrees and 45 degrees since the distal ends 52b 
can easily be penetrated into the flat cable. The radius 
of curvature in a turned portion 53 between each up- 
standing leg 52 and the flat surface 51 is preferably be- 
tween 0. 25 times the thickness of the sheet used and 

so a value equal thereto. 

[0082] As shown in Fig. 21 (B), the tips 52b of the up- 
standing portions 52 in the connection terminal 50 are 
turned toward one another to penetrate into the insula- 
tion film and FFC 11. Thus, the tips 52b again contact 

55 the surface 20a of the insulation film 20 to urge the back 
side 20b of the insulation film 20 against the flat surface 
51 of the connection terminal 50. At this time, the inner 
walls 54 of the upstanding legs 52 will electrically be 
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connected to FFC 11 . As shown in Fig. 21 (B), the radius 
of each of the turned upstanding legs 52 is preferably 
between 0.25 and 1 .5 times the thickness of the con- 
nection terminal. 

[0083] Subsequently, as shown in Fig. 19(C), the wir- 
ing circuit assembly 1 0 covered with the insulation films 
20, batches 40 and wire harness 30 are turned over the 
connection terminal 50 about a line L (see Fig. 19(B)) 
such that the wire harness 30 is superposed on the con- 
nection terminal 50. 

[0084] Finally, corner protectors 60 are attached to 
the wire harness 30 and the wiring circuit assembly 10 
covered with the insulation film 20 to complete a wire 
harness joint according to the third embodiment. 
[0085] According to the third embodiment, the wire 
harness 30 and others are turned over to reduce its oc- 
cupying area. This can reduce the dimensions of the en- 
tire device. 

[0086] Since FFC's 11 of the wiring circuit assembly 
1 0 are connected to the connection terminals 50 shown 
in Fig. 21, the electrical connection can be improved. 
[0087] Figs. 22(A) and (B) are plan views illustrating 
a wire harness joint constructed according to the fourth 
embodiments of the present invention. 
[0088] In the fourth embodiment, as shown in Fig. 22 
(A), a slit 71 (as shown by a line b-c) is formed in a wiring 
circuit assembly 10. The wiring circuit assembly is 
turned about a line a-b to provide the aligned extremities 
of the connections 12. 

[0089] According to the fourth embodiment, connec- 
tion terminals 50 can more easily be clamped since the 
wiring circuit assembly 10 is turned to provide the 
aligned extremities of the connections 12. 
[0090] The present invention is not limited to the 
aforementioned forms, but may be modified and 
changed into various other forms without departing from 
the scope of the invention as claimed in the accompa- 
nying claims. For example, although either of the wire 
harness joints has been described as to flat-sheet con- 
figuration, the wire harness joint can freely be shaped 
depending on the shape of vehicle and instrument 
mountings since FFC's 11 and insulation films 20 are 
flexible. This can reduce the area occupied by the wire 
harness joint and enables the wire harness joints to be 
disposed in a dispersed manner. 
[0091] Furthermore, by covering the connections be- 
tween the connections 12 of FFC's 11 and FFC's 31 of 
the wire harness 30 with insulation films 20 or by insert 
molding any insulation material such as resin into any 
suitable configuration, the wire harness joint can be me- 
chanically and electrically protected. At the same time, 
the whole or part of the insulation film or the whole or 
part of the resin can be fixed to the structural material 
of the vehicle or instrument. In addition, the wire harness 
joint can be of an integrated structure composed of the 
FFC's of the wire harness 30 and wiring circuit assembly 
1 0 without connection between the tips of the wire har- 
ness 30 and the connections 1 2 of the wiring circuit as- 



sembly 10. 

[0092] According to the present invention, the wire 
harness joint can be reduced in thickness and connect- 
ed to many electric parts without any joint box which 

5 would be used in the prior art, since the wire harness 
joint is formed by the wiring circuit assemblies and in- 
sulation films which are superposed one another. There- 
fore, the present invention can satisfy the need of im- 
proving the conform ability in the motorcar. In addition, 

10 the wire harness joint reduced in thickness can reduce 
the weight of the motorcar, resulting in improvement of 
the fuel consumption. 

[0093] Since the wire harness joint of the present in- 
vention is formed merely by superposing the wiring cir- 
15 cuit assemblies and insulation films one another, it may 
extremely easily be produced. Furthermore, since the 
wire harness joint of the present invention can automat- 
ically be connected to the wire harness, the manufac- 
turing cost can also be reduced. 

20 

Claims 

1 . A wire harness joint comprising: 

25 

a wiring circuit assembly for connecting wire 
harnesses which a plurality of flexible flat ca- 
bles are arranged in parallel, and insulation film 
applied to said wiring circuit assembly on one 
30 or both sides, 

said wiring circuit assembly having a plurality 
of flexible flat cables with connections for con- 
necting said wire harnesses, said plurality of 
flexible being arranged separately from one an- 
as other so that said flexible flat cables will not in- 
tersect one another, and 
said insulation film having windows formed 
therethrough at positions corresponding to said 
connections. 

40 

2. A wire harness joint comprising: 

a wiring circuit assembly for connecting wire 
harnesses which a plurality of flexible flat ca- 
45 bles are arranged in parallel, and insulation film 

applied to said wiring circuit assembly on one 
or both sides, 

said wiring circuit assembly having a plurality 
of flexible flat cables with connections for con- 
so necting said wire harnesses, said plurality of 

flexible being superposed one overanother into 
plural layers with said insulation film therebe- 
tween, and 

said insulation film including windows formed 
55 therethrough at positions corresponding to said 

connections 

3. A wire harness joint comprising: 
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a wiring circuit assembly for connecting wire 
harnesses which a plurality of flexible flat ca- 
bles are arranged in parallel, and insulation film 
applied to said wiring circuit assembly on one 
or both sides, s 
said wiring circuit assembly including a plurality 
of openings formed therethrough and a con- 
nection formed near each of said openings for 
connecting one of said wire harnesses, and 
said insulation film including windows formed w 
therethrough at positions corresponding to said 
connections. 

4. The wire harness joint of any one of claim 1 to 3, 
including connection terminals each of which has a is 
flat face and a plurality of upstanding legs formed 

on the opposite side edges of said flat face, the tips 
of said upstanding legs opposed to each other be- 
ing turned toward each other so that they will pen- 
etrate the top face of said wiring circuit assembly 20 
from the bottom face of the same to provide an elec- 
trical connection between each of said connection 
terminals and said wiring circuit assembly. 

5. The wire harness joint of any one of claim 1 to 4, 25 
wherein said wiring circuit assembly, insulation film 
and connection portions of said wire harness con- 
nected are covered with an adhesive insulation film, 

the whole or part of the adhesive insulation film be- 
ing fixedly mounted on any structural material in the 30 
vehicle or instrument. 

6. The wire harness joint of any one of claim 1 to 4, 
wherein said wiring circuit assembly, insulation film 
and connection portions of said wire harness con- 35 
nected are shaped for the configuration of the 
mount portion of the vehicle or instrument, the 
whole or part of the shaped portion being fixedly 
mounted on the structural material of the vehicle or 
instrument. 40 

7. The wire harness joint of any one of claim 1 to 6, 
wherein said wiring circuit assembly is folded to 
align the extremities of said connections. 

45 



50 
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